| INTRODUCTION
Clinical manifestations of human coronavirus (HCoV) infection range from a mild, self-limiting illness of the upper respiratory tract to an acute respiratory distress syndrome with a high mortality rate.
Highly virulent species of HCoV were responsible for outbreaks of severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS); case-fatality rates ranged from 14% to 45%. [1] [2] [3] By contrast, other HCoV species (HCoV-HKU1, HCoV-OC43, HCoV-NL63, and HCoV-229E) are much more prevalent, much less severe, and common causes of influenza-like illness (ILI). [4] [5] [6] [7] [8] [9] [10] [11] Five previous studies have described the species-specific clinical characteristics of HCoV infection among adults. 6, 7, [10] [11] [12] In two of these studies, a significant proportion of the study population had underlying medical conditions. 6, 7 Herein, we describe, among a cohort of otherwise healthy adolescents and adults with influenza-like illness (ILI), the species-specific prevalence and severity of symptoms associated with HCoV infection. 
| METHODS

| RESULTS
Between 2009 and 2014, a total of 902 participants were enrolled in the ARIC NHS and had a baseline nasopharyngeal specimen evaluated by TEM-PCR. Of these, 111 (12%) were positive for HCoV. Cases occurred from September through June with the highest number (34%) of cases occurring in February. Fourteen (12.6%) cases were positive for another viral respiratory pathogen, including human rhinovirus (57.1%), adenovirus (21.4%), influenza A (14.3%), and influenza B (7.1%). Fifteen (13.5%) cases were <13 years of age. These two groups of subjects were excluded from analysis of symptom severity. Of the remaining 82 cases, the mean (range) age was 28.4 (13.2-49.9) years. Forty-nine (60%) were white, 42 (51%) were female, and 69 (84%) were active duty military members (Table 1) . One subject was hospitalized (duration: 1 day).
The distribution of HCoV species was as follows: 28 (34%)
HCoV-OC43, 23 (28%) HCoV-229E, 18 (22%) HCoV-NL63, and 13
(16%) HCoV-HKU1. Among patients 13-20 years of age, the most common species was HCoV-229E (46%), whereas the most common species among adults was HCoV-OC43 (38%). There were no differences between species with respect to sex, geographic location, race/ ethnicity, smoking status, season of enrollment, or military status of cases (Table 1) .
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There was season-to-season variability in the leading causes of 
| DISCUSSION
The findings of our study, conducted over a 5-year period at five geographically dispersed sites in the USA, demonstrate that human coronavirus (HCoV) is an important cause of influenza-like illness (ILI) ranged from 4% to 22%. [8] [9] [10] [11] 14 Additionally, we found HCoV-OC43
to be the most common species among adults, as has been reported elsewhere. 8, 9, 11, 12, 14 HCoV-OC43 and HCoV-229E were the most common strains in alternate seasons, reflecting a season-to-season variability of HCoV strain circulation that has been reported in other multiyear studies. 4, 12 The reasons for these seasonal variations are unknown, but may reflect year-to-year differences in the composition of our study population with respect to age group and geographic location, in addition to other epidemiologic factors. Small sample sizes precluded an analysis of factors associated with HCoV seasonal variation.
For nearly all categories and timepoints, our longitudinal assessment of symptom presence/severity did not reveal any significant differences between the four HCoV species. There was one exception: the reported severity of gastrointestinal symptoms was higher among individuals with HCoV-HKU1 infection, although this difference did not reach statistical significance. In a case study of adults with HCoV-HKU1 infection, 38% reported the presence of upper or lower gastrointestinal symptoms. 8 The mechanisms by which this particular species elicits these symptoms are not known.
The strengths of this study of HCoV in otherwise healthy adolescents and adults include its multisite and multiyear design, the use of a multiplex diagnostic panel, the prospective collection of symptom data, and the use of a symptom severity scale similar to what has been employed previously. 15 One important limitation of this study was our selective recruitment of individuals who had presented to a healthcare facility for care of an ILI. Therefore, our cases are not representative of HCoV infection in the community, where individuals with mild, self-limiting illness due to HCoV opt not to seek medical care for the management of their ILI.
In summary, we have shown that HCoV is a significant cause of ILI among otherwise healthy adolescents and adults presenting for medical evaluation. Although there were differences in species distribution by age group, we did not detect any differences between species with respect to the clinical spectrum of disease.
